Abstract: To investigate the ultraviolet (UV) activity of the bright, non-eclipsing, doublelined spectroscopic binary system UX Ari, IUE spectra (194 images) were taken from the IUE archive. The spectra, obtained during the period 1978-1996, show emission lines originating in the chromosphere and transition region. The long-wavelength low dispersion spectra were examined for ultraviolet excess by comparing the UV continuum level of UX Ari with the levels of κ Cet and η Cep in the spectral range 2100Å -3200 A . The individual MgII h and k emission-line fluxes of component stars show that the contributions to the activity of the system for G5 V and K0 IV are about 20% and 80%, respectively. Apart from the flare event observed on 1979 Jan 1, there are some flux enhancements in the years 1987, 1991 and 1994 which may suggest existence of a periodicity of about 7-9 years. Examination of the ultraviolet excess in the system showed that there is some UV excess in UX Ari, which varies from 1% up to 24% with the exception of two images which showed no UV excess. The results revealed that there was an agreement on the source of emission regions which could be attributed to the magnetic activity. The contribution of G5 V and K0 IV components to the MgII activity of the system suggests a need to take into consideration the spot distribution not only on the surface of K0 IV but also on the surface of G5 V component of UX Ari.
Introduction
UX Ari is a bright non-eclipsing double-lined spectroscopic binary (P orb = 6.43791 days) of spectral type G5 V + K0 IV (Carlos & Popper 1971) . The primary star, in this case the K0 IV component, shows chromospheric activity and is responsible for the majority of the activity shown by the system, as in most such RS CVn systems. Some photometric and orbital characteristics of UX Ari are summarized in Table 1 . Huenemoerder, Buzasi & Ramsey (1989) summarized the previous observations that had been done by numerous investigators, including photometric, spectroscopic, X-ray, radio and ultraviolet features. They suggested that the excess absorption was due to the mass-transfer activity resulting from the Roche lobe over-flow of the K star and accretion onto G star by analyzing their Hα and H β observations obtained as fibre-optic, echelle, CCD spectra. Vogt & Hatzes (1991) derived an accurate measurement of differential rotation with the opposite feature to that of the Sun using Doppler Imaging Technique. They also showed the spot distribution, which was quite complex, and the primary component, which had a large, stable polar spot. Duemmler & Aarum (2001) attempted to improve the orbital measurements of UX Ari by using the published radial velocities together with their high-accuracy data. They improved the set of orbital parameters and found that the γ velocity of the system has a sys- Carlos & Popper(1971) . (c) Strassmeier et al.(1993) .
tematic variation with time. They concluded that UX Ari seemed to be a triple system. The excess emission/absorption in some chromospheric lines (see e.g. Montes et al. 1995a,b for Hα emission, and Huenemoerder et al. 1989 for Hα absorption) or the excess in continuum levels of various spectral ranges, if they ex-ist, could provide evidence for the source of activity being dependent on rotation (related to magnetic activity), or an accretion stream from Roche-lobe overflow of the primary, or some process that occurs in hot circumstellar gas (see Rhombs & Fix 1977) , respectively. Therefore, the examination of the ultraviolet excess would also be advantageous. Ekmekçi (1993) studied 65 IUE spectra observed in the 1978 -1987 . It was shown that emission-line fluxes vary with the orbital phase and that the dependence of the line fluxes on orbital phase was well correlated with the photometric light variation. This correlation might indicate more active chromospheric regions above the photospheric spot regions. Ekmekçi (1993) also measured fluxes of the individual IUESIPS emission lines of the component stars of UX Ari and calculated that the contributions to the activity of the system for G5 and K0 were about 1/4 and 3/4 respectively. Another characteristic of the IUE spectra (with IUESIPS reduction) was an absorption feature observed on the peak of the IUSIPS k profiles of the K0 IV component, which was observed to shift together with the emission profile as the star revolved in its orbit (Ekmekçi 1993) . Based on this absorption feature, it is suggested that the circumstellar matter around the K0 IV component may be responsible for this absorption. Nichols & Linsky (1996) summarized a new calibration together with new image processing techniques. They pointed out that the wavelength and absolute flux errors in the IUESIPS processing could be corrected by NEWSIPS progressing and that it would be better to re-analyze all the IUE spectra with NEWSIPS reduction. With this aim, in the present paper all 194 images of IUE-NEWSIPS spectra of UX Ari observed in 1978-1996 period have been analyzed to check the validity of the previous findings of Ekmekçi (1993) . This paper shows that all the integrated emission-line fluxes of short-wavelength low-dispersion spectra have a variation with time and orbital phase, but that the variation with time was not as clear as that with the orbital phase. Examination of the ultraviolet excess shows that some UV excess in UX Ari exists and varies from 1% up to 24% in time. Comparison of the MgII radial velocities with those of visible spectra (Carlos & Popper 1971; Duemmler & Aarum 2001) showed that the scattering in the UV data is likely to come from chromospheric activity caused by a magnetic dynamo that produced loops in active region.
IUE data and spectral analysis
The IUE spectra of UX Ari have been taken from the NASA IUE archieve using the IDL (Interactive Data Language) Program. All the spectra have undergone NEWSIPS reduction. The spectra consist of 22 LWP, 2 LWR and 86 SWP images in low dispersion, and 69 LWP, 12 LWR and 3 SWP images in high resolution. The log of IUE images are given in Table 2 . The images studied by other authors in the past were denoted by asteriks in the 'Comment' column of Table 2 . IUE obtained spectra at both low (6Åresolution) and high dispersion (λ/δλ ∼ 10000), with the short-wavelength prime (SWP, 1151 , long wavelength prime (LWP, 1850 -3400Å), and long-wavelength redundant (LWR, 1850 -3400Å) cameras (Nichols & Linsky 1996) . The spectra show emission lines originating in the chromosphere and transition region. The flux in a given line was obtained by computing the area contained in the spectral region above the continuum or background levels near the wings of the line. The emission line fluxes were computed based on Gaussian profile-fitting procedures. The fitting procedures were made by means of the CURFIT program of Bevington (1969) . Some results of the Gaussian fits are shown in Figure 1 for low dispersion image, SWP02375, and in Figure 6 for high-resolution images, LWP14085 and LWP14130, in the range that includes the Mg II h and k lines. The overall shapes of the line profiles can be reasonably well matched by 1 or 2 Gaussian components for low dispersion SWP spectra and by 3 Gaussian components for Mg II h and k profiles in high-resolution images. In the case of Si IV or Si II lines there are two Gaussian components for the multiplets in the fitting procedure. The strong emission in these lines originates from the K0 IV star rather than G5 V star of UX Ari system. In the case of the Mg II h and k profiles, a Gaussian profile has been attributed to each component of the system in the fitting procedures. A third Gaussian absorption profile represents the interstellar absorption component (Figure 6 ). In the Gaussian fitting procedures, since the effect of interstellar absorption can be removed and this removal does not show any significant effect in comparison with the observational errors on flux and wavelength of the IUE images, the uncertainties in the strength and velocity of Mg II h and k lines can be estimated independently based on the observational errors. Therefore, in this analysis we can be confident that there were no effects of interstellar absorption on determination of the secondary's contribution to the activity of the system. The orbital phases that correspond to the mid-time of IUE observations were computed with the ephemeris HJD = (2440133.766 + 6.43791 × E )days,
for which the zero phase corresponds to conjunction with the primary (K0 IV) component in front (Carlos & Popper 1971) .
Short-wavelength, Low -Dispersion Spectra
The most prominent feature seen in the spectra is Lyα profile. Since this line is blended with geocoronal Lyα and overexposed throughout the observations, it is not included in the line analysis. Due to 6-Å resolution, some of the emission lines are unresolved or partially resolved multiplets. The identified emission lines of SWP spectra (see Figure 1 ) are OI (λ λ1302,1305), CI (λ1657), SiII (λ λ1808,1817), CII (λ λ1334, 1335), HeII (λ1639), NV (λ1238), SiIV (λ λ1393, 1402), and CIV There is a flare event near the orbital phase ∼ 0.07 (SWP03766). Apart from this flare event there are two rises in flux at phases ∼ 0.20 and ∼ 0.70 (Figures 2-4) . It can be clearly seen that there are variations in the chromospheric and transition-region line fluxes with time and orbital phase. Since some of these low dispersion spectra (five images) are very noisy and have indeterminate lines, they were excluded from the analysis. These images are SWP26733, SWP26734, SWP26735, SWP52086 and SWP52087. The scattering of the emission line fluxes of the images, taken at the same epoch (see Figures 2-4) arose from the variation of flux with orbital phase.
Short-Wavelength, High -Dispersion Spectra
There exist only three images of UX Ari system taken by the SWP camera in high resolution: SWP15211, SWP15240 and SWP31952. NV (λ1239), OI (λ λ 1302, 1305), CII (λ λ 1334, 1335), SiIV (λ λ 1394, 1403), CIV (λ λ 1548, 1550), HeII (λ1640), CI (λ1657), SiII (λ λ 1808, 1817), SiIII (λ1892), and CIII (λ1909) lines were looked for in these three images to evaluate the fluxes of these lines together with those of the low dispersion spectra. Unfortunately, all three images have a lot of reseau (in the ITF), permenant ITF artifact, saturated pixels, warning tracks, RAW -SCREEN cosmic rays/bright spots, positively extrapolated ITF, and very noisy data in the range of these lines. Hence, these lines were hardly seen in the images SWP15211, SWP15240, and SWP31952 which were taken at orbital epochs 738.259, 738.721 and 1077.190, respectively. Therefore, these three images were excluded from the analysis.
Long-Wavelength, Low -Dispersion Spectra
The long-wavelength low dispersion spectra (24 images) were examined for ultraviolet excess, by comparing the ultraviolet continuum level of UX Ari (G5 V + K0 IV) with the levels of κ Cet (G5 V) and η Cep (K0 IV) in the same spectral range between 2100Å and 3200Å. After polynomial fitting for the continuum levels (see Figure 5 ) and computing the integrated flux measured on Earth (f)between 2100Å and 3200Å, the continuum level analysis can be carried out by converting the flux measured on Earth to the surface integrated flux (F) of a star by:
where d is the distance from Earth and R is the radius of the star (Gray 1992) . If R is in units of solar radii and d is in pc, this relation can be written as
Equation (2) can be written as (Ra) 2 + (R b ) 2 . Then, Equation (2) can be written for binary system as
The distance of UX Ari is given as 50 pc by Strassmeier et al. (1988) and Strassmeier et al. (1993) . The recent and most reliable measurement of the distance (50.23 pc) is given in the Hipparcos Catalogue (Perryman et al. 1997) . Since the standard error of the parallax of UX Ari is 1.25 mas, given by Perryman et al. (1997) , the distance of 50 pc can be adopted as a good estimate. There are three remarkable estimations on the radii of the components of UX Ari. Therefore, the three conditions could be taken into consideration for UX Ari system: 1. With a distance of 50 pc and component radii RG5 = 0.93R⊙, RK0 = 3R⊙ (Strassmeier et al. 1988) , Equation (3) gives:
where
for UX Ari system. 2. With the same distance as given in (1), but radii RG5 = 0.93R⊙ and RK0 = 4.7R⊙ (Strassmeier et al. 1993) , this relation becomes:
3. With a distance of 50 pc and radii RG5 = 0.80R⊙, RK0 = 6.2R⊙ (Huenemoerder, Buzasi & Ramsey 1989) , this relation is
By using Equations 4, 5 and 6 the integrated surface fluxes of the UV continuum were computed for each aspect given above, between 2100 and 3200Å.
For the comparison stars, η Cep and κ Cet, this relation can be obtained as follows. At a distance of 14.34 pc (Perryman et al. 1997 ) and the radius of R = 4R⊙ (Blackwell & Lynas-Gray 1994) for η Cep ( K0 IV ) Equation 3 gives:
and, with the distance of 9.16 pc (Perryman et al. 1997) and the radius of R = 0.9313R⊙ (Blackwell & Lynas-Gray 1994) for the κ Cet ( G5 V ) Equation 3 gives:
The integrated continuum fluxes measured on Earth and corresponding surface fluxes between 2100 and 3200Å spectral range obtained by means of the relations given above are listed in Table 3 for UX Ari system, and in Table 4 for η Cep and κ Cet together with IUE images. It can be seen that the fluxes obtained from LWR04857S are much lower than that those obtained from other two images. The reason is that the • UX Ari(G5 V); R = 0.93 R⊙ (Strassmeier et al. 1993) ; Therefore, recalling that the sum of the fluxes of two components can be used in computing the magnitude of a binary sysytem, like UX Ari, by
where the subscription '1' and '2' are refer to the component stars, and 's' refers to the system, the theo- retical continuum flux of the UX Ari system can be estimated by adjusting for its distance of 50 pc and using the observed continuum fluxes of η Cep(K0 IV) and κ Cet(G5 V):
This theoretical flux can be used for the examination of ultraviolet excess of UX Ari by comparison with the observed continuum fluxes. Here, the theoretical surface fluxes of the comparison stars (see Column 5 of Table 4), κ Cet and η Cep, were used for evaluating the observed fluxes with adjustment made for the distance of UX Ari. The comparison of observed fluxes (see Column 4 of Table 3 ) with those of 50 pc observed fluxes (adjustment to the distance of UX Ari, see the last column of Table 4 ) of κ Cet and η Cep show that there is some UV excess in UX Ari, which varies from 1% up to 24%, with the exception of two images (namely LWP31894 and LWP31895). In this evaluation LWR06329S image was excluded because it was taken with small aperture of the spectrograph. The adjustment 50 pc -observed fluxes of comparison stars were computed using the corresponding surface fluxes given in the Column 5 of 
Another Test of the UV Excess in UX Ari
Although the surface fluxes are the most important data in this spectral analysis, it is also useful to look at the result of the testing of the UV excess by taking only the observed fluxes at Earth into consideration, as in the spectrophotometric analysis of Rhombs & Fix (1977) . By using Equation (12) written as . (16) By examination of the ratio fUXAri / f theo (Ari) = 1.01 to 1.24. Depending on wavelength, the calculation using the observed UV fluxes at Earth in Equation 12 (second approach) shows also that there is some ultraviolet excess in the UX Ari system.
Long-Wavelength, High -Dispersion Spectra
The most prominent features seen in these spectra are the well-known chromospheric Mg II h and k emission lines. In all LWP and LWR high resolution images, these Mg II h and k line profiles of both K0 IV and G5 V stars, appeared to be compatible with the corresponding orbital phases (Figures 6 and 7) . Therefore, the Mg II h and k flux variation can also be evaluated depending on orbital phase. Based on the fitting procedure mentioned at the beginning of Section 2, the integrated line fluxes, the equivalent widths and the radial velocities for all components of the Mg II profiles were computed. The integrated line fluxes of Mg II k and MgII h and k, from G5 V and K0 IV component, are plotted in Figures 8 and 9 as a function of time (in the sense of epoch) and orbital phase, respectively. Similar trends were seen for the total Mg II line fluxes of both components (G5 V + K0 IV) of UX Ari. The scattering of Mg II line fluxes that appeared in Figure 8 is similar to that in Figures 2-4 . This scattering was also attributed to the flux variation (which showed the maxima near 0.20 and 0.70 orbital phases) with the orbital phase. The Mg II h and k radial velocity curves of UX Ari system are shown in Figure  10 together with the results of Duemmler & Aarum (2001) and of Carlos & Popper (1971) obtained from the visible spectral range. It is seen that the velocities of K0 IV component are in a better aggrement with the optical data than the velocities of G5 V component. Recalling that the effect of interstellar absorption has been removed by the Gaussian profile fitting procedures (see Section 2), this greater scattering in the G5 V velocities is likely due to the physical interaction between the K0 IV and G5 V compenent of UX Ari, just as the mass exchange via coronal/magnetic loops. The velocity γ of the centre of mass of the system was found to be 38.22 ± 2.36 km s −1 from the sinusoidal fitting to the Mg II h radial velocity curve and 31.01 ± 2.44 km s −1 from the same analysis of the Mg II k radial velocity curve. Therefore, the mean value of γ is found to be 34.62 ± 4.86 km s −1 from the Mg II h and k radial velocity curves of UX Ari. This γ is somewhat greater (about 8 km s 
Discussion and Conclusions
The conclusions of this study together with related discussion are as follows: All integrated emission line fluxes of short wavelength low dispersion spectra showed a clear variation with time and orbital phase, but the variation with time was not as clear as that with the orbital phase (Figures 2 to 4) . For example, the spectra taken in 1978(near the epoch of 560) showed a bit larger scattering in the range of fluxes. But when plotting these data versus orbital phase, the flux distribution showed a more clear flux variation. This feature seems to be similar in the other epochs (epochs of 963, 1035, 1301 and 1468). Apart from the flare event shown on 1979 Jan 1 (SWP03766), there were some flux enhancements (especially in the lines originating in the middle and upper chromosphere) in the years of 1987 (epoch of 1035.732), 1991 (epoch of 1300.757) and 1994 (near the epoch of 1470). However, the periodicity of the flux variation in time was not detected clearly from the 18 years of data. An application of the period search by discrete Fourier transform to OI (middle chromosphere line), CII (upper chromosphere line), SiIV (transition region line), and MgII k emission line fluxes did not give the significant results due to large gaps in the IUE data. On the other hand, the evaluation of the highest flux level of emission lines (occured at some epochs) showed that the first enhancement was in 1987 (epoch of 1035) occurring 9 years after the first data was obtained in 1978. If the period was 9 years, the next flux enhancement should have been in 1996 (epoch of 1548) instead of 1994 (epoch of 1468). Therefore, the variation with time may be with the periodicity of 7 -9 years (which is close to the well known 10 years cycle of the RS CVn phenomena, see Rodonó 1980) . However, this variation was not as clear as that with orbital phase, probably due to the insufficient distribution of the data to determine such a periodicity.
There were two explicit increments around 0.20P and 0.70P in all chromospheric and transition line flux variations depending on the orbital phase. The first flux increment near the 0.20P was composed of the data from the spectra taken in 1981 (SWP13162), in 1990 (SWP39460) and in 1994 (SWP51866 , SWP51867, SWP51961, SWP51962, SWP52016, SWP52017). The second flux increment near the 0.70P was composed of the data from the spectra taken in 1979 (SWP07267), in 1987(SWP30026, SWP30027, SWP30028, SWP30029, SWP30030), in 1991 (SWP42416) and in 1994 (SWP52046, SWP52047). The V light-curve amplitudes of UX Ari in these years are 0.16 mag (1981), 0.07 mag (1990), 0.19 mag (1994), 0.04 mag (1979), 0.19 mag (1987) and 0.06 mag (1991) (Raveendran & Mohin 1995) . Therefore, these flux increments did not seem to correlate with the V light-curve amplitudes, but there was a good agreement with the configuration of the component stars near the quadratures. The same situation also appeared in the MgII h and k emission-line fluxes. By using several optical chromospheric activity indicators, HeI D3, NaI D1, D2, Hα and CaII IRT lines Gu et al. (2002) also detected this high activity level of UX Ari around the second quadrature. They suggested that this may originate in the coupling of the chromospheric activity of the secondary and masstransfer activity of the two components. Another important consideration is that HeII (λ1640) fluxes may contribute to flux enhancement due to collisional excitation (Athay 1965 ; Jordan 1975 ) indicating a temperature of ∼ 8 x 10 4 K and recombination following photoionization by coronal X-rays (Zirin 1976) . The contribution of recombination to the HeII flux increases it up to 80% in the more active region (Rego Gonzales-Rieastra & Fernández-Figueroa 1983 ). Another contributor to HeII is the FeII λ1640.15 emission (Jordan, 1975; Kohl, 1977) . Therefore, the HeII (λ1640) emission feature cannot be considered a pure chromospheric indicator for UX Ari.
Examination of the ultraviolet excess in UX Ari by using the 24 long-wavelength, low-dispersion spectra of UX Ari (see Table 3 ), and comparison stars κ Cet and η Cep (see Table 4 ) in the spectral range between 2100Å and 3200Å showed that there is some ultravi- olet excess in UX Ari system which varies from 1% up to 24%. However, two of these images, LWP31894 and LWP31895, showed no ultraviolet excess for UX Ari system. These 24 spectra were taken in the 1979-1996 period and covered most of the orbital phases. This examination is based on the computation of the theoretical continuum surface fluxes (computed from κ Cet and η Cep spectra as comparison stars) and the UX Ari continuum surface fluxes in the spectral range mentioned above. Using the same comparison stars (κ Cet and η Cep) and based on their 1975 observations, Rhombs & Fix (1977) measured spectrophotometrically the ultraviolet excess in UX Ari in which the cool star contributes 75% ± 5% of the total light of the system at 4700Å. Their spectrophotometric observations were carried out at orbital phases 0.715 and 0.791, and they attributed the wavelength-dependent ultraviolet excess in UX Ari to the free-free emission from hot circumstellar gas in the system. There is clearly agreement with the results of Rhombs & Fix (1977) and this study on the existence of ultraviolet excess in UX Ari.
The integrated UV continuum fluxes of UX Ari have the lowest flux level of long-wavelength, low-dispersion IUE spectra near the epoch of 634 and these two images (LWR06329L and LWR06329S) were taken about eleven months after the flare event that occured on 1979 Jan 1. At the time of LWR06329 images (1979 Dec. 8) , the V light curve of UX Ari had an amplitude about 0.04 mag (Raveendran & Mohin 1995) . The integrated UV continuum fluxes of UX Ari, near the epoch of 1077 (see Table 3 ), show the variaton with the orbital phase, and have the highest flux level of long-wavelength low dispersion IUE spectra. After the flare event appeared in January of 1987, detected from simultaneous IUE and VLA observations (Lang & Willson 1988) , during the time interval from 1987 September 29 to 1987 October 1 (the dates of images from LWP11747 to LWP11770 ; see Table 3 ), the V light curve of UX Ari had an amplitude of about 0.19 mag (Raveendran & Mohin 1995) . Near the epoch of 1548 (1996 January), the integrated UV continuum fluxes of UX Ari (see Table 3 ) show the variation with the orbital phase and have lower flux levels than that of the IUE spectra taken in 1987 (near the epoch of 1077). Especially the three images, taken sequentially (LWP31894, LWP31895 and LWP31896) on 1996 Jan 20 show some rise in the UV continuum fluxes near the 0.6 orbital phase. Unfortunately, no photometric, X-ray or radio observation of UX Ari made at this time interval of epoch 1548 has been made to enable comparison with these UV continuum fluxes. Similar to the emission line fluxes of low dispersion spectra, MgII h and k emission line fluxes of long wavelength high resolution spectra (evaluated from 79 images) have a variation with the orbital phase (Figure 9 ). There are also some increments of fluxes near Figure 9) , it was found that the contributions to the activity of the system of G5 V and K0 IV components are about, on average, 20% and 80% respectively, but these ratios varied with time and the orbital phase. However, as mentioned in the introduction of this paper, these contributions are estimated to be about 25% for G5 V and 75% for K0 IV from 25 images with IUE-SIPS reduction, which are not much different from the evaluation given above. Therefore, it can be pointed out that the activity of the system not only comes from the K0 IV component but also comes partially from G5 V component of UX Ari. That means both components have activity phenomena with the most of the contributions to the activity of the system coming from K0 IV. As direct evidence for the activity level of the secondary star of UX Ari, this result confirms the findings and discussions on the secondary component given by Aarum Ulvås & Engvold (2003) , by using CaII K core emission of the secondary. Although the absorption feature, observed on the peak of the MgII k profiles of the K0 IV component and shifted together with the emission profile as the star revolving on its orbit, was determined on the IUE spectra with IUESIPS reduction (Ekmekçi 1993) this absorption feature was not found to appear on the IUE spectra with NEWSIPS reduction (Figure 6 ). This discrepancy is likely to originate from the absolute flux errors in the IUESIPS processing summarized by Nichols & Linsky (1996) .
There is a flare event observed on 1979 Jan 1 at 0.062 orbital phase (LWR 03344). Also, this flare event appeared in the short wavelength low dispersion IUE image SWP 03766 taken on the same date at 0.068 orbital phase. These two images were also studied by Simon, Linsk & Schiffer (1980) who gave a plausible explanation for this flare emission, stating that the downflowing material from K0 IV component onto the G5 V star with velocities ranging up to 475 km s −1 possibly originates in stellar prominences, or at the base of coronal loops associated with the active regions on the surface of the K0 IV star, or with material streaming between the stars. Their flux estimations for this flare spectrum were 3.8 x 10 −11 ergs cm −2 s −1
for MgII k and 3.2 x 10 −11 ergs cm −2 s −1 for MgII h emission which are slightly different from the values estimated in this study ( 4.8 x 10 −11 ergs cm −2 s −1
for MgII k and 4.7 x 10 −11 ergs cm −2 s −1 for MgII h ). These differences could have mainly arisen from different reduction procedures(IUESIPS/NEWSIPS). In the Gaussian profile fitting procedure for this flare spectrum (LWR03344) a fourth Gaussian profile (denoted by brown solid line in Figure 7 ) was added to match the flare event for both h and k emission lines. The flare contribution to the integrated emission line fluxes not only comes from this fourth Gaussian component but also from the G5 V and K0 IV components. The total effect of this flare must be shared, with appropriate amounts, between the G5 V, K0 IV and the conjunction of coronal loops between the component stars of UX Ari system which is located nearer to G5 V star (see Figure 4 of Simon, Linsk & Schiffer 1980) .
Comparison of the radial velocities of MgII k emission line profiles of the components of UX Ari system with those of radial velocities of Duemmler & Aarum (2001) and of Carlos & Popper (1971) obtained from the visible spectral range showed some agreements with the data of K0 IV component but the velocities of MgII for G5 V component were, mostly near the quadratures, much different (lower) than the velocities obtained from the visible spectral range (Figure 10a ). In addition, the velocities of MgII for G5 V component showed a great scattering by comparison with velocities of MgII for K0 IV component. On the account of the effect of the interstellar absorption was removed by the Gaussian profile fitting procedure, this great scattering in the velocities of G5 V component could likely due to physical interaction between the K0 IV and G5 V component which is seen actively in UV spectral region. This great scattering and the lower velocities compared to visible data, could make a suggestion for the chromospheric activity via a magnetic dynamo which produced the active region loops. Moreover, the chromospheric instability of G5 V could be due to interaction between the G5 V and K0 IV components via magnetic coronal loops. The mean value of the velocity γ of the centre of mass of the system was found to be 34.62±4.86 km s −1 from the MgII h and k radialvelocity curves, which was somewhat greater(about 8 km s −1 ) than that of Duemmler & Aarum (2001) and Carlos & Popper (1971) (26.5 km s −1 ).
Combining all spectral characteristics of UX Ari supported the model of inhomogeneous gyro-synchrotron emission arising from electrons which have interaction with inhomogeneous magnetic fields (Mutel et al. 1987) . As a result of these agreements, the UV emission flux variation with orbital phase in UX Ari might be strongly correlated with the size and configuration of dark spots (see Vogt & Hatzes 1991 and Engvold 2003) related to the magnetic origin of the activity phenomena. Based on the contribution of G5 V and K0 IV components (on the order of 20% and 80% , respectively) to the MgII activity of the system, it would be suggested that it is better to take into consideration the spot distribution not only on the surface of K0 IV but also on the surface of the G5 V component of UX Ari. However, some constraints on the secondary component were given by Aarum Ulvås & Engvold (2003) .
